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TOPICS IN EDUCATION 

%n’ Running a Sum m er School 
by : 
FRANCIS CRICK 
MRC Laboratory of Molecular Biolonv. 

Would-be organizers of sumnier schools are offered some advice on 
how to increase the efficiency of communication between participants. ..- : 

Hillr Road, CaAbridge 
“I. 

?'lik sort of ‘LslII1llllwO ncliool I linvr in milicl 63m OCCIII 
at nny t imc* of thr yibnr, I1int.s for any p~~riod from 11 ft.\\ 
dap t,o two or t.hrw wccxks (thn commonqt t imcl is one 
\\cck), ronsist,s wl~oil~~ of lrcturcx twti tiisc~~xsinria. wit,lrout, 
prnrlioal altlxnw, 1m~1 is 111 Lcwd~~i by nl~yt Iling I‘rcurh fifty 
(‘0 &L frw llmidred postgnliiun!,o or postiioct~i~rc~l sf~tiiirnt,s. 
There may be some older pcoplo from ndjnccnt fields, or 
.m,m~ who want to change their iiold cntircly, hut most of 
ff;E; ~ntlicnce will already have hnd n grounding in at 
Iew n part of the subject to bc covered. My own. ex- 
&&nce has been limited to schools in molecular biology. 
I have not been to many of thcsc, but I have no$iccd that 
they all have certain problrms in common. With n litt,lo 
care some of these difTicultios could Lo avoided. 

All t,ho schools I hnvc nttcndcd have coped very well 
with the more obvious problems of orgnnization. Thl?y 
h&o b&n halt1 in pleasant plnccs, for everybody knows 
that scientists arc reluctant to go to mect,ings unless 
they arc held half wty up Mont Blanc, or on n Greek 
islahd, or in some similnr plncc. (I not,icn that sciont.ists 
have not yet nchievcd n really peak position in our nfllucnt 
society. If they meet, in expensive places, they do so 
slightly out of season, whrn the rates are appreciably 
cheaper.) The mechanics of housing people, getting them 
to and from the airport or the railway station, the arrangc- 
ment of the lecture room and other such matters are 
r~sr~nlly do110 mthcr wrll. And, nlthough I hnvcx not, 1~cc.n 
privy to the finnncitd side, t,ho lccturors hav(a l,rcaIl tc~mptrcl 
with n modest honorarium in addition to t.hcir oxp~ns~s, 
nnd many of tho students assist& with grants from one 
source or another. Of course, there can be hazards cvrn 
here. One organizer told me that they had omitted to ask, 
on the application form, for the sex of the applicants, 
thinking that they co111cl deduce this from the first nnmc 
(the studrnts were sharing two to n room), but they were 
stumped in srvrml CBSCS by such names ns Lrslir. Anothrr 
organizer t,old me that for t,hcir meeting thny had for- 
tnnntrly rernrmbrrrd to put the entry “sax” on the 
flpplicntion form. “Of course,” ho said, “IL few peoplo 
came up with the old joke, nncl simply put ‘yes’, but thry 
always turned out to be mnle.” 

Nor hnvr thr tlificultics comr brcallse t,hr: lrcturc& were 
inexpcrirncrd. It is not, gcncrally rc~nlized by the world nt 
large just how nccustomcd scictntists nrc to talking for 
fifty minutes, nt least by the time they are in mid-career. 
It, is possible for n novelist to win the Nobrl Prize for 
Litoraturct without ev(‘r halving made n public spcrch, but 
I doubt if any compamhle xcicnt,ific figure could bc in- 
experienced in t,his wny. Even n t.aciturn scientist cat1 
often give n good lecture. Moreovrr, scientists nowadays 
mix fnirly easily, brcnusr, contrnry to populnr bclirf, 
sciont ific? rrsc~nrch is 0ftc-n 1~ rtlt.lIl~r grrgnriorls nrt ivit.y, 
unlike writ ilq, wiiicll is ~~srlt~.ll~~ nil 11(-r solittuy. 01’<‘011rs(~, 
some scirlit istx givr l”>or lcctun~s, bllt th~~y nrr ulililct~ly 
IO bo clskrd I,() sl>rnk lit sl lmmry scrl~ools. 

Tlio orgcl1&[~rn IISII~II~ ~ncllccr it qllitcb Aw iti tlllbir 
ndvert.isements what thr course will cover, brlt, thc>y oftrn 
omit. to sny nt whnt Irvrl it will be given and cbsnrtl> 
what bnckground is rxprctZt1 of t,hr stlldrnt. It is wrll 
wort,h considrring whether the firat few lrcturos should 
not be entirely introdllctory, to bring cvrryhody up to 
t,hc same Invcl. This is especially importtmt for new 
subjects wllich fall bct\vrcbn two alrcntly c~stublishrtl OIWS. 

In ~lch cwcs the init,inl lcctrlrps might be run in pnrallel. 
For rxnlnplr, if tho snmmrr schr~ol is dosignrd to lure 
r(-xilitR to tho now and filscinnting fic:ltl of, say, astro- 
II~~tIlIiy, t Ilcarl t.lN* tmtrr~trornc~rw migllt g1.t 111, intr~~titrctory 
tl1ry 011 11ottrny, wliilo Ilt till- sfiuno t imtr thcr bot.~mintH 
c0llld be In-unlwti up on the solar nyHtc%m ruiti tlin structur~3 
of tllcb galaxy. At the very least ono or two suitable text- 
books would bn indicated, tho contents of which the 
st,ndrnts woro supposed t;o master beforehand, though 
whethrr in fwct’they woulcl do this only experience can 
SllO\V. 

This uncrrtninty about background also affects the 
speakers, for, curiously rnough, the organizers often fail 
to brief tho speakers on this point. I have heard a really 
rxccllcnt lecture given on “work in progress in my lab” 
whrn what I thought tho audience needed was a broad 
roviow of tho fic!ld. The organizers, because, they select 
the students, usually know a, fair amolmt about their 
background, but this useful information they often keep 
to themselves. Sometimes they volunteer it after the 
lrcturers have arrived, but this is usually too late for the 
lecturers to alter their talks very much, if only because 
they may not have brought the right slides: For all I 
know the organizers of the meetings I attqnded may have 
considered all these points but have decided that old 
so-and-so will always give the same lecture, no matter 
what ho ia nskrd to talk about, W, nlternntivrly, that it 
tiocwl’t rnntt,(,r whnt ho talks nbollt brcnrlso tho strldents 
11vvc1r rctdly u~&rstnnd it, although Irct makes it all sound 
fascinating. But I believe most lecturers would welcome 
n little guidance from the organizers and would in most’ 
casrs adjust their lectures to meet the occasion. 

A much more difficult point concerns written lecture 
notrs. Most lrcturers nowadays have so many cdis on 
their t ime that thoy will not accept an invitation to R 
summrr school if thry are expected to provide n manu- 
script for publication. Of course, t,ho organizers may try 
to bribe them with n very Inrgo honorarium (to bo.pnid 
whc~~l the manuscript is tlelivrrc4 !), but this is expensive 
and evc’n t,hc?n will not nlwnvs work. One school I attended 
tapctl nll the lccturos. Brom these tapes one dP the 
orgnnizrrs made lengthy sunlmnries, which were thm 
mimrogmphcd by n vrry efficient secretarial staff and 
distributrd to tho stuclcntx, but this put,s n very heavy 
strain on the persons concerned Rnd inevitably rather R 
lot of mistakes creep in. (Nevertheless, Volker Kasche 
1mi1 his collotigut5 (see footnote, page 1276) consider 
thnt these summtiries were very valuable tmd. Strong13 
recommend that such pnpprs br prepnrcd in future 
courses.) 
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The principal fault, however, of almost all schools is 
not the quality of tho lectures but tho quantity. Ono 
organizer-of o-school admitted to mo that tboy had too 
mtiv 8Dt?&M’fS. “We asked n fow moro than wo nocdcd,” 
he t&d-me, “feeling certain that one or ‘two would rcfuso, 
but to our surprise they all accepted !” Whn:ovcr the 
reason the organizers almost always arrange too many 
lectures for the time available. At one time I thought 
t,hat my f&igue was just another distressing symptdmof 
my advancing years, but I have made enquiries nmong 
my younger colleagues and (with only one exception) they 
have all complained that beforo the end of the meeting 
they were satiated and could no longer t.111to things in. 
Most organizera know thnt thoy s]l~ul(] lcavo n.t 1~~11st 
part, of the day completely frco (“for discussion”, t,hoy 
usually say, bllt D walk or n swim would- br b(+tcr). Even 
SO, they oft(r)1 mtmng:(~ t.o prngrunmw ns mi1r.11 11.y six 01 
seven hours of lectures n dny.. I think this is too much 
(except perhaps for a meeting lasting only ono day) 
though what the optimum is I am not sum. 1 suspect 
four hours of listening a d&y is enough, plus perhaps nn 
hour or ao for informal discussion. Moreover, even at 
this rate, if tho mooting lnsts any time at all thero’should 
be cOmplet0 days (or half-days) left froo, at about the rate 
of one day off for ovcry three or four days on. The wise 
organizer would even arrange moro free time than this, 
to allow for tho demand, which usually arises if t,he school 
is a good ono, for “a little extra moeting this afternoon to 
hoar about such-and-such”. It is thoso littlo cxtrn meet- 
ings, like thoso little extra drinks, which am really killing. 
I would very much like to know the opinions of students 
on their powers of assimilation. Good data on this would 
be invaluable to the organizers of all sorts of meetings. 
I am assuming here that the school is such that almost all 
the students will want to attend all the lectures. 

It follows that because the total time available for the 
school is usually fixed in ndvance the organizers must 
resist the temptation to try to cover too much, and must 
design the content of the programme with great care. 
Experience sliow~ thnt this is mom rnsily snid thnn clone. 

But supposo that the orgcmizors hnvo solved ~11 tllc>so 
problems, that the students have al] acquired II. suitable 
background, that the lecturers, being well briefed, have 
all delivered mod4 lectures and that the programme is 
well chosen and not overcrowded. 

There is one outstanding problem-the discussion ; or, 
in more general terms, tho reciprocal interaction between 
lecturer and student. Thore should always be some 
discussion in the lecture room nt the end of each lccturo 
or groups of lectures. Sometimes the students arc shy 
and the questions get asked only by the other lecturers. 
They have usually heard the lecture several times alrcncly 
in other parts of the world, but out of politeness they may 
ask leading questions, or even occasionally attack the 
speaker. Such a conflict is not necessarily a bad thing. 
I have noticed that students like nothing better than 
seeing R coup10 of established workers going at cnch other 
hammer and tongs, providod it is dono with good humour. 
1% if, ns the meoting goes on, tho studmts thcbrnsclvcs 
are not asking the questions, something is wrong. 

And this brings mo to the iuformal cliscussion. Students 
wmt very much to bc able to meet the spcnkcrs, not only 
to ask them the more tcclmicnl questions, but also to get 
some impression of the wny their minds work. This 
CfUlnOt bo donr mc~rc~ly ly linvillg thcx krt tlr(‘rs and 
studrnts rat togc4lic~r. becans tbo uu(li(sllr(r fur CL,:C]~ 
speaker is thc*n too srnnl~ nnd too frozen. Somcono do\vn 
the table, who desporrttcly wants to hcnr some tol’ic: 
discussed, m&y be just too far awny. 

An excellent solution, used. by one school I attend&, 
w&s to make t.he morning’s speakers avnilnblr. after ]u~~&. 

~11s COIU~PII~ t,o stay ant! Cv(bntuaIly the talk w~~lil(l 
grntlunlly fntle nwny. Thn nmount of ground covemci ill 
thin way cnn lx flHtoniwhing. Not only cctn misuncl~*rrrl4ihcl- 
ings bo quickly clonrcd up, but much,detailed tccbnical 
inform&on can by corrvcycd rnthpr rapidly to the more, 
ndvnncctl stlldc~nts.. -..Uorcovrr, nothing rrmovrH the 
sttldcnts’ shynras so quickly, and this will usurtlly ~oI\Y~ 
tbo dificulty of getting a good discussion immedintt4y 
after tho lccturcas nnd also givo them enough cournqc tf, 
talk freely to the lecturers when they come acrGss them at 
m&s or in tho bar. Such conversations can ho invn]l~ntJlr~ 
to the? strldcnts. Por this rpnson lrcturc-rs should n]~v~\\~i 
bo c~~~ror!rn.gcd t,o Htny nt the* school for as long HH p~ls*it)l+~, 
pr~~fcr~d,ly for 011 of tbo tirncb if they Carl RpIlr~* it. ‘I’ll~*y 
will find that if tboy do HO thrr strltlrntti will brs v~*r,v 
npprrci&vr. Whether thc,y nhnclltl b(b c~xp*~ot~*tl to list, n 
to nil 1.110 ot,llc~r l(.ct,lir(rrs is nnollrc~r rnllttcar ! 

Such infornud contacts also allow tlict lccturc~rs tulli tti1* 
orgunizrrs to get somo impression as to how the school 13 
going, but I suspect that if On’c really wants to know \r.tlclt 
the stutlcnts frel som& more organized f(bed-back is necras- 
sary. I would suggest that something along the followirly- 
lines might bo tried. Let the students ho put into gro”pti 
of ten or a dozen, each with a spokcsmnn. The gro~~ps, 119 
far tts possiblc~, should bo homogeneous. Eithrr all htnrt- 
i&s, or n.11 Yrcnchmen, or all postdocs, or, btttcbr still, (111 
t,lirrc. The spokesmen should bo articulate nnd liked b) 
tlicir f(4lows. Each day the groups should mert informully 
for n few minutes (no ncod to spend too rnllch time on it) 
ant1 discuss their rerbctions t,o the lectures bf the tltry :tr~l 
the way the school is going. Then the group leaders nrd 
the organizers should meat collectively (agnin, fol<n brief 
period) to pass on this information. Lecturers, ns fnr ~1s 
possible, should not be included, so thnt everybody can 
be frank ! Even if this is not done rvt’ry clay, it should hex 
dono at least soon after the &art of the cohrsc and ngnin 
at the end. It would not bc n bad thing?f, after the course, 
students were asked to comment on it in writing if tllc,) 
felt they had somrtbing useful to sn\-*. It seems til 111~ 
t,lint. wit,liout. this kirit] of ft>ctcl-l)cirk it. is goiIkg <II 1~) 
irnpo~sibl~~ to ilri])ro\rc> tllca clrgtl1iiz.cItiuli of si1riu11~‘r s~~lio~~l~. 

Yinnlly, I shotlId liko to make n personnl plea to the 
organizers on two minor points. It really does help +g 
have namo tags (and legible name tags that one call rt,Hd 
without peering) together with R list of the names and 
addresses of all lecturers and students. This is usu~~lly 
quite easy to compile because thr orgnnizrrs h~vr all the> 
data passing through their hands. The other point con- 
ccrns the socinl life. A good school Iins n cmvc~llicat Imr, 
whcro people can relax over drinks tultl in somtx sc]~ool~ 
dances arc orgnnizcd or trips to see the local night lifts. 
Personally, I love dancing in rnthrr dimly lit ccll~r+ 
hut I find that I cannot st,ny up till all hours of th&mc)rn- 
ing and be fresh nnd receptlvr next tliky. Age again, yo\l 
will s&y, but I bclievr that, only the very young c~1 4) 
this. It makes lift milch less of il strnin if the into nights 
nrc orgnnizcd on t]ic, cvcnings bcforc n totally free III~JI’I~- 
ing. I know this sounds elrmmtnry, but it newr sewn* to 
Iinplwn. 


